Introduction.
In the study of oscillation and boundedness of solutions of the second order scalar differential equation (1) (P(x)y')' + f(x)y = 0, afk x< » the Priifer polar-coordinate transformation
(2) y(x) = r(x) sin 6(x), p(x)y'(x) = r(x) cos 6(x) has proved to be a useful tool [l ] .* In the present paper an analogous transformation is developed and applied to the corresponding second order self-adjoint (square) matrix differential equation In order to pursue this analogy interpret the transformation (2) to be effected by expressing each nontrivial solution y(x) of (1), and its corresponding function p(x)y'(x), as a product of a positive function r(x) and a solution of a second order differential equation of the form: (4) (y'/q(x))' + q(x)y = 0, where q(x) = d'(x), if 6'(x) ^ 0; or of the system: (5) y' = q(x)z, z' = -q(x)y, if 8'(x) has zeros.
The first section will be devoted to properties of solutions of the matrix system (6) Y' = Q(x)Z, Z' = -Q(x)Y.
Then, in §2, it will be shown that for every nontrivial (matrix) solution Y(x) of (3) there exists a nonsingular matrix P(x), a symmetric matrix Q(x) and solutions Y=S(x), Z=C(x) of (6) such that
Presented to the Society, December, 1955 under the title ^4 necessary condition for nonoscillation of a system of second order differential equations, and August, 1956; received by the editors August 2, 1956. 1 These results were obtained while the author held a National Science Foundation grant, NSF-G1825 and was at Yale University. Now at the University of Utah.
2 This paper contains a bibliography of the use of (2). To this list should be added paper [3] which appeared almost simultaneously with [l]. where the (*) denotes the transpose of the indicated square matrix. It is to be noted that for ra = l, (7) coincides with (2). Finally, in the last section nonoscillation theorems for (3) and (6) are given, which add to the collection in [6] . Boundedness results have been treated in [2]. Note that if ra = 1 (the scalar case), or if Q commutes with its integral JlQ (e-g-Q = constant or a diagonal matrix), then 5 = sin JlQ and C = cos JlQ. In general, S and C cannot be expressed as the usual sine and cosine infinite series, but they behave much like matrix functions of JlQ.
The following three observations are easily verified. The trace of the first identity of (9) yields
where ||^4|| denotes the square root of the sum of the squares of the elements of a matrix A, and that every element of S, or C, is bounded on afkx< oo. Oscillation properties of 5 and C will be discussed in the last section.
The Priifer transformation.
Consider the general equation For ra = l, the right-hand side of (16) becomes cot JlQ and it is a simple matter to solve for Q in terms of the inverse cotangent.
Lacking such a tool for arbitrary order ra, the "integral" equation (14) will be solved by successive approximations. 
a fk x < co.
It is now a simple matter to follow the well-known techniques of successive approximations to show that lim" ." Qn(x) exists (termwise) and is continuous on a fkx < oo and that the limit matrix Q(x) satisfies (14). Once Q(x) is obtained then P(x) is obtained immediately from 3. Nonoscillation theorems. Note that if ra = 1 and Q(x) is continuous and positive (definite) for a^x< oo and sin JlQ is nonoscillatory (for large x) then J?Q< oo. Furthermore, if J"Q<tt/2 then sin JlQ^O and cos JlQ7*0 for a<x< co. These facts will be generalized to analogous ones for arbitrary order ra. Consider first equation (3) with the assumptions of the preceding section on the coefficients.
Definition. Equation (3) is said to be nonoscillatory (for large x) provided that there exists a number b^a and a solution U(x) such that W(U, U)=0 and | U(x)\ =^0 for ogx< co. That this is equivalent to nonexistence of conjugate points for the corresponding matrixvector equation is observed in [6, p. 314 ]. This section will be concluded by a sufficient condition ior nonoscillation which is a generalization of the second remark at the beginning of the section. In conclusion, note that Theorem 3.2 follows from Corollary 3.2.1 making them equivalent.
